In Western Europe, which is experiencing progressive population ageing, community-acquired pneumonia (CAP) is the leading cause of death due to infection, with approximately 90% of the mortality in adults occurring in those aged >65 years (1) . A similar situation exists in the United States of America (2) . The increasing frequency of CAP in developed countries, predominantly among the aged, has been paralleled by a growing rate of admissions to intensive care units (ICUs), which has increased significantly over the past 2-3 decades (3). Indeed CAP represents one of the leading causes of admission to ICU, with between 13% and 22% of patients hospitalised with CAP having been reported to require ICU admission (4) . Notwithstanding the increasing burden of CAP associated with high-risk, ageing populations, other factors which contribute to this increase in the rate of ICU admissions include improved access to modern health care facilities equipped with sophisticated diagnostic and life-support technologies and staffed by highly-trained critical care physicians and nursing personnel. Another possible contributory factor is the uptake of reliable, predictive clinical scoring systems, specifically the pneumonia severity index (PSI) and the CURB-65 (3) (4) (5) . Disappointingly, however, overall CAPrelated mortality rates remain high, ranging from 5-50% according to geographic region (6, 7) , with the elderly, not surprisingly, at particularly high risk (8) (9) (10) (11) .
Several studies, two recent, are particularly noteworthy in respect of the outcome of patients hospitalised with severe CAP. Mongardon and colleagues analysed two prospectivelyacquired French multicentre ICU databases covering the period 2001-2008 in relation to the mortality rate of patients with microbiologically-proven pneumococcal CAP (9) . The authors reported an in-hospital mortality rate of 28.8% (9 (11) . The respective overall in-hospital mortality rates increased during these three periods being 15.7%, 22.1% and 24.3%, respectively (11) .
Given the ominous nature of the ongoing and seemingly increasing threat posed by CAP worldwide, particularly in the elderly, the identification of reliable host-derived biomarkers of infection-associated inflammatory stress and organ dysfunction remains a priority. Detection of these biomarkers in body fluids, usually serum or plasma, especially when used in combination with the aforementioned clinical scoring systems, should contribute significantly to distinguishing those patients at highest risk for a poor outcome who would benefit most from early ICU admission, as well as implementation of aggressive antimicrobial and possibly adjunctive therapies, such as corticosteroids.
Prominent host-derived biomarkers which have, and continue to attract significant interest are shown in Table 1 . Some, such as procalcitonin (PCT) in particular, as well as C-reactive protein (CRP), are commonly used to monitor the need for, and responses to, antimicrobial therapy, and also to distinguish between viral and bacterial infection, while others, such as biomarkers of myocardial injury and platelet activation, appear to be predictive of both the shortand long-term cardiac events which are associated with severe CAP (12) (13) (14) (15) (16) .
Although less well characterised in this context, fatty acid-binding proteins (FABPs) have also attracted interest as potential biomarkers of tissue injury in both acute and chronic inflammatory conditions of infective and noninfective origin. FABPs belong to a family of at least nine distinct, intracellular, low molecular weight (about 15 kDa) proteins which promote the trafficking of fatty acids across cell membranes, explaining their relative abundance in cells, tissues and organs involved in lipid metabolism (17, 18) . Although categorised according to their predominant site of expression and action (adipocyte, brain, epidermal, heart, liver, intestinal etc.), this classification is somewhat misleading as FABP isoform location is not cell or tissue specific. For example, following differentiation of monocytes, the resultant macrophages have been reported to express adipocyte (A)-FABP, which correlates with increased inflammatory activity of these cells (17) .
Due to their primary intracellular location, the extracellular release and subsequent detection of FABPs in body fluids represents a potentially useful indicator of tissue and organ damage. Although data are somewhat limited, it is noteworthy in this context that urinary, but not serum, liver (L)-type FABP, has been reported to distinguish patients with septic shock from those with sepsis without shock, as well as from those with acute renal failure and healthy subjects (19) . In a separate study, urinary L-type FABP was described as being a novel biomarker of sepsis complicated with acute kidney injury (20) . In addition, elevated levels of circulating A-FABP have been reported to be predictive of coronary atherosclerotic burden (21) . However, the findings of a systematic review and metaanalysis concluded that heart (H)-FABP was unsuitable as a "stand-alone" biomarker in the early diagnosis of acute myocardial infarction (22) .
In the case of CAP, Chen et al. in a prospective, single centre study, investigated the potential of H-FABP, measured in whole blood on arrival of patients with CAP (n=229) at a hospital emergency department, to serve as a predictor of outcome (23) . H-FABP was found to be an independent predictor of 28-day mortality the predictive accuracy of which was improved when used in combination with either CURB-65 or PSI (23) . Elevated levels of H-FABP were also associated with increased requirement for mechanical ventilation and use of vasopressors within 6 hours of hospital admission (23) .
More recently, Tsao et al. investigated the clinical utility of measurement of the concentrations of four different FABPs (adipocyte, heart, liver and intestinal) in urine specimens taken on days 1 and 7 after admission of elderly, critically ill pneumonia patients [n=50, median age with IQR =83.0 (72.8-88.0) years] to a respiratory ICU in assessment of disease severity and prediction of outcome (24) . Patients were also categorised into two subgroups (n=25 in each) according to the absence or presence of septic shock. A small control group [n=12, With respect to comparison between the entire pneumonia and control groups, no statistically significant differences were observed with respect to any of the test biomarkers measured in urine/blood specimens taken on day 1 (no data shown for day 7). However, comparison between the subgroups of pneumonia patients revealed significantly higher concentrations of urinary A-FABP, H-FABP, I-FABP and IL-6, (P values of <0.005, <0.025, <0.020 and <0.019 respectively according to univariate analysis) in the setting of a significantly lower PaO 2 /FiO 2 ratio in the septic shock subgroup (24) . According to stepwise regression analysis, only A-FABP was an independent predictor of disease severity (P<0.026). Further categorisation of the pneumonia patients into subgroups demonstrating clinical improvement (n=32) or no improvement (n=18), revealed significantly higher levels of all four urinary FABPs, but not of any of the other biomarkers, in the latter group, measured at day 7, but not day 1, with only A-FADP being an independent predictor of outcome (24) .
The authors' conclusion that "urinary levels of adipocyte-FABP might serve as a new biomarker in assessing the severity of pneumonia and in predicting the outcome of pneumonia in critically ill patients who required admission to ICU" must, however, be viewed in the context of the limitations of their study identified by the authors, specifically: (I) urine as opposed to serum/plasma as the matrix of choice for measurement of FABPs/cytokines; (II) the relatively small number of patients in the pneumonia group; and (III) the small number of patients in the control group, mostly with heart failure, which, as alluded to earlier, may also result in elevated levels of FABPs in body fluids (21, 22) .
Other aspects of the study which merit consideration include the failure of the test biomarkers measured on day one of ICU admission to distinguish between the pneumonia and control groups, possibly reflecting the very advanced ages and frequencies of comorbidities of both groups. Additional concerns include the absence of data in relation to the causative pathogens, the type of antimicrobial therapy, the use of adjunctive therapies, especially corticosteroids, and the use of other medications administered prior to and at the time of ICU admission, specifically statins, aspirin and other anti-platelet agents, all of which may have impacted on outcome. Inclusion of data derived from clinical scoring systems such as CURB-65 and PSI as comparators may have also been revealing. Finally, the inclusion of a group of healthy control subjects to provide definite basal values for cytokines and FABPs would have been useful. In fairness, however, this may have been difficult given the very advanced ages of both the pneumonia and control groups.
Given these limitations, the findings of the study reported by Tsao and colleagues, although interesting, must be considered preliminary at present, requiring confirmation in larger, stringently controlled clinical trials, incorporating other prognostic biomarkers which have attracted significant interest in CAP, such as midregional proadrenomedullin. Nonetheless, the pro-inflammatory and metabolic regulatory activities of A-FABP (17, 18, 25) are certainly consistent with its potential to serve as a prognostic biomarker in CAP. On a cautionary note, however, Viasus et al. in a very recent comprehensive systematic review and meta-analysis reported that the clinical utilities of several biomarkers which have attracted considerable interest (CRP, copeptin, PCT, cortisol, prohormone forms of natriuretic peptides, midregional proadrenomedullin), although demonstrating moderate-togood predictive potential in that order, were not superior to CURB-65 or PSI in predicting short-term mortality in CAP (16) . Clearly, a coordinated effort is required to prioritise the most promising biomarkers in CAP and to devise strategies to optimise their predictive potential.
